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FIGURE 41-4 Insulin promotes synthesis (from circulating
nutrients) and storage of glycogen, triglycerides, and protein in its
major target tissues: liver, fat, and muscle. The release of insulin from
the pancreas is stimulated by increased blood glucose, incretins,
vagal nerve stimulation, and other factors (see text).

TABLE 41-3 Endocrine effects of insulin.

Effect on liver:
Reversal of catabolic features of insulin deficiency
Inhibits glycogenolysis
Inhibits conversion of fatty acids and amino acids to keto acids
Inhibits conversion of amino acids to glucose
Anabolic action
Promotes glucose storage as glycogen (induces glucokinase and
glycogen synthase, inhibits phosphorylase)
Increases triglyceride synthesis and very-low-density lipoprotein
formation
Effect on muscle:
Increased protein synthesis
Increases amino acid transport
Increases ribosomal protein synthesis
Increased glycogen synthesis
Increases glucose transport
Induces glycogen synthase and inhibits phosphorylase
Effect on adipose tissue:
Increased triglyceride storage
Lipoprotein lipase is induced and activated by insulin to
hydrolyze triglycerides from lipoproteins

Glucose transport into cell provides glycerol phosphate to
permit esterification of fatty acids supplied by lipoprotein
transport

Intracellular lipase is inhibited by insulin
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Figure 1:Processing of Preproinsulin. The signal peptide sequence (23 amino
acids) is removed from the N-terminus of preproinsulin by proteases. This forms
three disulphide bonds producing proinsulin. Further proteclytic cleavage of
prainsulin removes the C-peptide producing mature insulin. Redrawn from [12].



How does insulin work in the body?
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) The Role of Insulin
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Type-1 DM

e 5-10% of cases
* Young age, 542,000 children (IDF 2015)
e Autoimmune disease

> Genetic predespostion Destruction of B-cells & iMn
»Environmental triggers , A\ =
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Risk factors of type-2 DM:

Type 2 Diabetes may

be associated with

Age (45 and older)

Obesity

Physical inactivity

-

Diabetes during
pregnancy or having
given birth to a baby
weighing 9 pounds
or more

Family history
of diabetes

Prediabetes—when blood
sugar levels are high but
not enough for a diagnosis
of diabetes

High cholesterol and
high blood pressure
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Long—term damage

Amputations Heart disease Blindness
Loss of Sensations and strokes

Kidney
faillure

ncontrolled diabetes
can lead to...
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Low Blood Sugar Symptoms (hypoglycemia)

DIZZINESS
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Symptoms caused
by hypoglycemia
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Insulin replacement: exogenous insulin

e The Miracle of Insulin

Patient J.L., December 15, 1922 February 15, 1923
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Insulin replacement: exogenous insulin
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Insulin replacement: exogenous insulin
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Insulin replacement: exogenous insulin
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Types of injected insulin

Insulin type/action

Brand names

Basal/bolus

Dosing schedule

a rance eneric name

(appea ) i(rgbrackets}

Rapid-acting analogue (clear) Humalog® Bolus Usually taken right
Onset: 10—15 minutes (insulin lispro) before eating
Peak: 60—90 minutes NovoRapid® or to lower
Duration: 4-5 hours (insulin aspart) high blood glucose

Short-acting (clear) Humulin®-R Bolus Taken about
Onset: 0.5—1 hour Novolin®ge Toronto 30 minutes before
Peak: 2—4 hours eating, or to lower
Duration: 5-8 hours high blood glucose

Intermediate-acting (cloudy) Humulin®-N Basal Often taken at
Onset: |-3 hours MNovolin®ge NPH bedtime, or twice
Peak: 5-8 hours a day (morning
Duration: up to 18 hours and bedtime)

Extended long-acting analogue Lantus® Basal Usually taken

(Clear and colourless) (insulin glargine) once or twice
Onset: 90 minutes Levemir® a day

Peal: none
Duration: 24 hours

(insulin detemir)

Premixed (cloudy)
A single vial contains a fixed
ratio of insulins (the numbers
refer to the ratio of rapid- or
fast-acting to intermediate-acting
insulin in the vial)

Humalog® Mix 25™
Humulin® (20/80,
30/70)

MNovolin®ge (10/90,
20/80, 30/70,
40/60, 50/50)

Combination
of basal and
balus insulins

Depends on
the combination

V-Ultra-long acting:
A 2l b 0l iy
Degludec®
Onset: 30—90 minutes
Duration 48 hours

* Mix between these forms in order to reach Basal-Bolus strategy
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Insulin aspart, insulin lispro, Insulin glulisine
Regular insulin
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NPH insulin

f

Insulin detemir

.

Insulin glargine

Plasma insulin level

Figure 25.7
Onset and duration of action of human insulin and insulin analogs. NPH = neutral protamine Hagedorn.
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Inhaled dry powder of insulin
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AFREzzA® REMS

FDA Required REMS Safety Information

e Risk of acute bronchospasm in patients with chronic lung disease

e Acute bronchospasm has been observed in patients with asthma and COPD using
AFREZZA

o Contraindicated in patients with chronic lung disease such as asthma or COPD

o Need to evaluate all patients for lung disease before starting AFREZZA
Before initiating AFREZZA, perform

o a detailed medical history
o physical examination, and
o spirometry (FEV1)
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Insulin replacement: exogenous insulin
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Inhibitors of intestinal glucose absorption: a-glucosidase inhobitors
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Mechanism of Action of alpha-Glucosidase
Inhibitors
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Insulin secretagogues: Sulfonylureas and Meglitinides
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Mechanism of action of Sulfonylureas and Miglitinid
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Insulin secretagogues: Sulfonylureas and Meglitinides
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Insulin sensitizers: Thiazolidinediones (TZD)

G a5 Sl a (SU daaill o Sad L 8asaa & gad &l jumsiis A :Thiazolidinediones (TZD)
.(Actos®) Pioglitazone s (Avandia®) Rosiglitazone =S )&l alaaiuls FDA]

Cra (Asaatl) guasil) g cDlanll g 3S1) Cangdl gl A dlad 3505 LS ol i) 51580 e 555 Y 1daad) 4
),S)lﬂ\ _p 3)3341\ Sliall wi:.,a,. C\...Cu\ Candl PPARy JJ}J‘ Jatliaall SIBLES Lelee (DAS
6 sinall | — Alianll sl g 2SN 8 ) g Apaall) sl A Led 580 g dasall (i gaall Lalidll — Cilagalll
J:"‘J*"""Y‘ Ja.dcu.ul\ 02 Al T dalaall G.....'J\J 251 4.!44;.:.‘\

gn AS Jdially 5f palal m3UaS a5 o Sy plade 52y o) pa Laagy 5a ol 80 Lgad o dand >
.Sulfonylureas s' metformin

L 53/ gty A glia] A3 Hall Sila ) Z3le A - DM Aadlae cails ) - Lgtllad LS jall 038 <l
PCOS Jis pll (53l )

Ae)SYLGJS]sJ\)JAJ\QJS)A]\ Aol &}A;J\JL;).“\ ?M‘\)"‘“d‘“)d))‘h \.‘_:L-.:\S\ d‘“ ‘.’;.‘.}3 »
2 35S I8 bagad i Y e Gl puaiY) S s



Mechanism of action of TZD

skeletal muscle Adipose tissue Liver
* Glucose Adipogenesis * Gluconaogeanesis
uptake
4 Fatty acid uptake
* Lipogenesis

-+ Glucose uptake
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Reducers of Hepatic Glucose Production: Biguanides
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Mechanism of action of Biguanides

‘ Gluconeogenesis
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Oral Therapy for Type 2 Diabetes:
Sites of Action

Secretagogues:
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Intestine  Alpha-glucosidase inhibitors ‘UJ‘“QM )S'“‘M Gladla Calial )34\_\]\ ‘L’l:‘j\
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Secretagogues

Glucose

Skeletal Muscle
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Thiazolidinediones

Source: Trever A, Katzung BG, Kruidering-Hall M, Masters SB: Katzung & Trevor’s
Pharmacoiogy: Examination & Board Review, 10th Edition: www.accesspharmacy.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.
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GLP-1- based Therapies
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GLP-1- based Therapies

:(GLP-1 Analogues) GLP-1 <lgilca |

P IS Jany g (Dpad il o jee g2y 30 2) GLP-1 - Y Jish 49L3s ;(Byetta®) Exenatide 4+
i O 488 60 J8) Lia sy O ye Il caas Ui omd 98 5 (gl pAEA deasd 5SS AT ATl
a e (s S Al Jasal Analy ) (p el g A0 Aiea an i gdal ZaS Jlaad O (S (slsdlly Lol
5SS s avs sl sulfonylureas 3‘ metformin = L% 5 5| DM-II

Sl sl 555 Ladie Aala) B LA e il seaY1 ) 81T 15 Sl i sl Basde Sl B3 o) 5all 128 Jans
Adaall 2 gall Jsin elday)l «— (gamall £1,8Y) cllas) + o WA e 58S SIRT ) 8] o 4 (il je )5S 5120
Asedll p=dla 4 o) sl

:(DPP-4 Inhibitors) DPP-4 a: 3| Sidalia |

GLP-1 Osen Allad A} 5304 ) «— (DPP-4) (=04 a 330 sl e ((Januvia®) Sitagliptin 4+
g 8Y) eldad + o LA e O 8LSIR1 51,8 |+ B LA e Ol s 51,811 (DPP- 4 — iy i)
ﬁ)@eﬁuubdﬁéd\é\cksu\w\@ ?La.lad)_\aj\@m)ao_\;\}a)aéﬁéu é-—“‘l‘
.DM-Il z>= 2 TZD ;5 metformin »=

Cllaila aa 43S Ui k3 13 S o3 yias el 131 hypoglycemia adll S (amliasl Y file 35 Y =
D W (o35 O OSad adll S (5 Al




Gliptin 50 W EC rabiess

Sn‘:agi'gmn

Only by medical preseriptoa

Utrs Madea

o ———




Gestational diabetes

A temporary condition that can affect a woman during
pregnancy

A form of glucose intolerance that is diagnosed in some
women during pregnancy

Women who have had gestational diabetes have a 20% to 50%
chance of developing diabetes in the next 5-10 years

Treatment:
® Insulin (Aspart, Lispro)

® Sulfonyl urea
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Figure 25.11
Some adverse effects observed with oral hypoglycemic agents.
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